214        PERSONAL HYGIENE.   EXERCISE.   HABITS
to   "lose   one's   wind"   but   a   short   rest   soon  revives
the heart.
Proper training is particularly important for boys and girls
who are about to take part in racing or rowing. Unless the
heart is properly trained it may be actually strained or stretched
during the strenuous exertion and the foundations of heart
disease may be laid.
Some of the physiological effects of exercise deserve special
mention. We have already mentioned that the muscles are
increased in size and are rendered capable of doing more
work. By exercise they are also brought more under the
control of the will. The first effect of exercise is, perhaps,
the quickening of the heart-beat and the rate of respiration.
The heart beats more rapidly and more forcibly, causing an
increased flow of blood through the blood-vessels all over the
body. If the exercise be sudden and violent, the heart
may be incapable of meeting this sudden demand upon it,
and the valves may be rendered incompetent, giving rise to
heart disease. But by gradually increasing the exercise, the
heart is strengthened and the coats of the arteries are made
stronger and healthier.
Bespiration is also quickened by exercise. The amount of
air taken in at each inspiration is increased, and larger quan-
tities of water and carbon dioxide are given out in the expired
air. Thus, a man at rest draws into his lungs each minute
about 480 cubic inches of air, but in walking at the rate of
three miles per hour he takes in 1550 cubic inches of air, and
if he increases his rate to six miles per hour, the amount of
air that-he inspires is raised to 3250 cubic inches.
The akm acts freely while exercise is being taken. The
blood-vessels surrounding the sweat glands are distended with
blood, and the secretion of sweat is increased. In this way
an extra quantity of waste matter is removed from the body
by the skin.
Other effects of exercise include the exhilaration and
strengthening of the nervous system, the improvement of